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(replicating hole) replicating spot





















(separated state $2(e)$ ) expanding
hole stable hole subcritical




expanding hole (0.5–3cm) (20–
$100\mu m)$
67
2: Expanding hole separated state: $(a-d)$ $t=0,2,4$,
6 $s(r=0.2$ mm, $\nu=500mm^{2}/s,$ $\phi=0.56,$ $\Gamma=230m/s^{2},$ $f=40$ Hz, $\nu$
) ;(e) Separated state $(r=0.2$ mm, $\nu=500mm^{2}/s,$ $\phi=0.56$ ,
$\Gamma=290m/s^{2},$ $f=40$ Hz$)$
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8. $8cm$ 0. $45mm$
68
$z(t)=A\sin(2\pi ft)$ $\Gamma\equiv A(2\pi f)^{2}$
$f$ $40Hz\sim 120Hz$ $0\sim 260m/s^{2}$
$(-5mm)$ CCD
$(30frame/s)$
( 95% ) 2$3^{\text{ }}C-25$







replicating spot [11] [13]
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2. $($ $4(a) 1s)$
3.
$($ $4(a) 2s)$








Expanding hole 45% $\sim$57%
12% Replicating hole 30% $\sim$35%
5% Replicating hole 5%
$100m/s^{2}$ 36% Replicating hole
delocalized hole [1]
35%







Replicating hole Expanding hole






















10 15 20 25
Number of hoIes
5: (a) ; (b) (a) ; $\sim f^{\gamma\text{ }}\gamma=-1.77$;
500 FFT (c) $n$
$\circ$















function 0. $7cm$ $0$
spatiotemporal
chaos
$($ $5(a))$ ( 5(b))






















(decrease rate) $($ $5(c))\circ$ Increase rate Replication rate
In ow rate Decrease rate Annihilation rate Outflow
rate 5(c) Increase rate$\Xi+$ $n$
Decrease $rate\Xi_{-}$
$\Xi_{+}$ $=$ $i_{0}+i_{1}n$ (2)
$\Xi_{-}$ $=$ $d_{0}+d_{1}n+d_{2}n^{2}$ (3)
$i_{0}=11.1$ $i_{1}=-0.125$ $d_{0}=5.37$ $d_{1}=-0.709$
$d_{2}=0.0563$
Increase rate Decrease rate defect-mediated turbulence
[14] replicating hole [19] $100Hz$
$180m/s^{2}$ 1. $05cm$ 0. $7cm$
$;+$ - discrete birth-death Markov stochastic
process $t$ $n$ $P(n, t)$
$P(n,$ $t+dt)$ $=$ $P(n,$ $t)\{1-[\Xi_{+}(n)$ - $(n$ $)]$ $dt\}$ (4)
$+\Xi_{+}(n-1)P(n-1, t)dt$















[17] FitzHugh-Nagumo spiral breakup
transition $\sigma^{2}/\langle n\rangle$ $0$ Hopf
1 replicating hole
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